The characterisation of the human Wolfram syndrome gene promoter demonstrating regulation by Sp1 and Sp3 transcription factors.
Wolfram Syndrome (DIDMOAD) is an autosomal recessive disorder characterised by insulin deficient diabetes mellitus and neurodegeneration. Mutations in a novel gene, WFS1, were found in nearly all patients and segregated with the disease. The WFS1 gene is expressed in all tissue types studied and the 890aa protein product is localised to the endoplasmic reticulum (ER). In this study, we used a combination of reporter assays and in vitro and in vivo transcription factor binding assays to analyse the regulation of expression of the human WFS1 gene in neuronal derived cells. A single transcription start site was mapped and a minimal promoter identified within 25 bp upstream of this site. This minimal promoter contains two DNA binding motifs (GC boxes) for the transcription factors Sp1/3/4 and binding of both Sp1 and Sp3 was demonstrated at both motifs in vitro and in vivo. The presence of intact GC boxes is essential for minimal promoter action. Thus, transcription factors of the Sp family are important regulators of the WFS1 promoter. A further up-regulating control region was identified containing three CCAAT box binding motifs; all demonstrated a reduction in expression after mutation. One CCAAT box represented part of a predicted ER stress response element.